We compare procurement contracts where the procurer is either a public agent or a private corporation. Using algorithmic data reading and textual analysis on a rich dataset of contracts for a standardized product and service from a single provider, we find that public contracts feature more rigidity clauses than private-to-private contracts and their renegotiation is formalized more frequently in amendments. We further compare in-sample public contracts and find similar patterns rising in political contestability using several measures. We argue that a significant part of the contractual rigidity difference between purely private and public contracts is a political risk adaptation of the public agent to curtail plausible challenges from political contesters and interest groups.
Introduction
In this paper, we build on Spiller [2008] and Spiller [2012, 2014] , arguing that public-private contracts are characterized by intrinsic differences stemming from third-party opportunism (i.e., a substantial amount of supervision and control is done by third parties such as political contesters and interest groups). A fundamental difference between private and public contracts is that public contracts are subject to public oversight. Thus, although politics is normally not necessary to understand private contracting, it becomes fundamental to understanding public contracting. This marks a big difference from private contracting: When faced with unforeseen or unexpected circumstances, private parties, as long as the relationship remains worthwhile, adjust their required performance without the need for costly and formal renegotiation; this is called relational contracting (Baker et al. [2002] ). Public contracting, on the other hand, is characterized by formalized, standardized, bureaucratic, rigid procedures, partly because politics must be secured against third-party opportunism (TPO hereafter) . This effect is reinforced by the risk of government opportunism leading private parties to push for rigid contracts (Moszoro and Spiller [2014] ). Building on this, we derived two testable propositions. First, public contracts are more rigid than equivalent transactions governed under private contracting. This is a direct consequence of intrinsic characteristics of public contracting. Second, contracts signed with public authorities that are more likely to be challenged by third parties (i.e., more politically contestable) are characterized by more rigid procedures than other public contracts. This is because public authorities that may be challenged want to secure even more contractual agreements to signal probity. One consequence is that public contracts are more frequently renegotiated because of their initial rigidity and the willingness of public contracting parties to adapt the contract through formal amendments (i.e., no relational adaptation).
To test these two propositions we collected unique data and used a cutting-edge methodology. Our data concern car park contracts signed between 1963 and 2009 in France. In our dataset, we analyzed 436 contracts and 857 amendments signed between one private operator and 26 private procurers or between the same private operator and 152 public authorities. In addition, we also collected data on local elections and we propose several measures of political contestability. Because there is only one contractor and car parks arguably entail a standardized product and service, a large part of the heterogeneity comes from the procurers' characteristics and time-varying political contestability. Following Schwartz and Watson's [2012] characterization of rigid contracts and using algorithmic data reading and textual analysis on this rich dataset of contracts, we find that public-private contracts feature more rigidity clauses and their renegotiation is formalized in amendments. We further compare in-sample public contracts and we find similar patterns rising in political contestability using several measures. We argue that a significant part of the contractual rigidity difference between purely private and public contracts is a signaling device and political risk adaptation of the public agent to keep at bay plausible challenges from political contesters and interest groups. We also find, as expected, that public contracts are more frequently renegotiated than private contracts.
Our study contributes to contract theory by advancing a novel set of propositions based on third-party hazards faced by public, but not by private, procurers. Our results suggest that previous empirical studies pointing to the inefficiencies of public-private contracts related to high renegotiation rates (Guasch [2004] ; Guasch et al. [2008] ) might be somewhat misleading. Frequent renegotiations observed in public-private contracts (Guasch [2004] ; Beuve et al. [2014] ) can be understood as a consequence of the specific nature of public contracts instead of a manifestation of opportunism: "In a sense, it is possible to say that the frequency of contract renegotiation may provide concessions a 'relational' quality" (Spiller [2008], p. 22) . One important corollary is that the perceived inefficiency of public contracting is largely the result of contractual adaptation to different inherent hazards and thus is not directly remediable.
The paper is organized as follows. In section 2, we return to the specificities of public contracting and what Moszoro and Spiller [2012] call third-party opportunism; we derive propositions concerning rigidity and political contestability of public contracts. In section 3, we present our data and our empirical strategy to put our propositions to the test. Section 4 is dedicated to the results. In section 5, we discuss our results and propose several robustness checks. Section 6 concludes.
Third-Party Opportunism and the Rigidity of Public Contracts 2.1 The Inefficiency of Public Contracts

Contractual Issues
Following Oliver Williamson's [1976] canonical paper on franchise bidding pointing out contractual failures at different stages (i.e., selection, execution, and renewal stage), many recent papers investigated public-private contracting issues, including the question of competition versus negotiation in the selection stage (Bajari et al. [2011 (Bajari et al. [ , 2009 ; Lalive and Schmutzler [2011] ; Vellez [2011]; Chever and Moore [2012] ; Amaral et al. [2013] ), collusion and corruption (Compte et al. [2005] ; Martimort and Straub [2006] ), contract enforcement and renegotiations at the execution stage (Engel et al. [2009] ; Gagnepain et al. [2013] ; Guasch et al. [2007 Guasch et al. [ , 2008 ; Chong et al. [2014] ), as well as contract renewals (Beuve et al. [2014] ). These studies built on several theoretical frameworks that emphasize problems with asymmetric information, incomplete contracting, and transaction costs.
On one hand, agency theory focuses on incentives to overcome asymmetric information. However, as Malin and Martimort [2000] stated and following Sappington and Stiglitz's [1987] irrelevance theorem, agency theory "has nothing to say about such things as the distribution of authority within an organization, the limits of the firm, the separation between the public and the private spheres of the economy, and more generally nothing to say about organizational forms and designs" (Malin and Martimort [2000, pp. 127-128] ). For agency theory to add something to these issues, incentive models must take into account various forms of easily describable transaction costs that lead to contract incompletenesses. This can be accomplished by adding ad hoc assumptions such as limited commitment of the government. An example is given by Guasch et al. [2008] , who stressed government's failure to commit not to renegotiate.
On the other hand, incomplete contract theory (Hart et al. [1997] ) postulates that contracts are incomplete and always renegotiated, leading to inefficiencies (i.e., renegotiation is efficient but because it concerns the surplus net of initial investments, it leads to hold-up).
Transaction cost theory proposes a middle position, stating that contracts are incomplete and viewing renegotiation as a costly but necessary process, suggesting that an optimal level of contract completeness and thus an optimal level of renegotiation exist (Crocker and Reynolds [1993] ; Masten and Saussier [2000] ; Saussier [2000] ). Whatever the theoretical frameworks considered, very few address the specific nature, if any, of public versus private contracting.
Exceptions are Spiller [2008] and Spiller [2012, 2014] , who insisted on the specific nature of public-private contracts and provided a more nuanced interpretation of the renegotiation rates observed in public contracts.
Public-Private Contracts and Renegotiations
Because they deal with services of general interest, researchers have scrutinized public-private contracts especially closely. One striking piece of evidence is that very often public contracts are renegotiated. Guasch [2004] has provided many examples of renegotiations in publicprivate agreements; by studying more than 1,000 concession contracts signed in Latin American countries between the mid-1980s and 2000, he found that 78% of transportation contracts and 92% of water and sanitation contracts were renegotiated. The authors findings also confirmed that renegotiations occur shortly after the award (on average, after 2.2 years) and often, at first glance, favor the private party. Guasch [2004] suggested that renegotiations are a consequence of aggressive bids in the context of an ex ante lack of commitment from the government. Because the government cannot commit not to renegotiate and because firms only learn their types after bidding, if a firm wins a call for tender and discovers it is inefficient (i.e., it would lead to losses), it would be tempted to renegotiate (Laffont [2003] ; Guasch and Straub [2006] ; Guasch et al. [2008] ).
Other scholars have explored alternative explanations, including government-led renego-tiations (Guasch et al. [2007] ) and renegotiations without hold-up that enable incumbent governments to circumvent budgetary rules before elections (Engel et al. [2009] (Engel et al. [2011] ), and France (Athias and Saussier [2007] ; Beuve et al. [2014] ). Whatever the theoretical framework mobilized to analyze contractual issues at stake in public-private contracts, the high rate of renegotiation always comes as bad news.
The Specific Nature of Public-Private Contracts
As Moszoro and Spiller [2012] stated, a fundamental difference between private and public contracts is that public contracts are subject to public scrutiny and oversight. Politics, which is normally not involved in understanding private contracting, becomes fundamental to understanding public contracting. A consequence of this is that (opportunistic) third parties prevent the use of relational contracts for public-private arrangements.
Third-party opportunism refers to the fact that public contracts are subject to public scrutiny so as to avoid corruption and graft. This scrutiny is undertaken by designated agencies in charge of contract supervision. Furthermore, supervision is also carried out by interested third parties that may behave opportunistically and challenge the "probity" of a public agent. This is not specific to public contracting. However, even in the face of third-party opportunism, companies normally rely on inter-firm relationships to support contracting (Macaulay [1963] ) through informal and continuous adaptations. 1 The exposure to third-party opportunism increases the risk to both the public agent and the private party. In response, both will have incentives to increase the rigidity of these contracts as compared to equivalent contracts between private parties. That is why, because of their nature, public contracts are born with less flexibility than purely private contracts (Spiller [2008, p. 21] ).
Public Contract Rigidity: Propositions
On the one hand, contracting costs rise exponentially with contract rigidity and determine the trade-off between interpretation accuracy and cost of contract writing, as Schwartz and Watson [2012] demonstrated. On the other hand, Moszoro and Spiller [2012] found that the lack of flexibility in public procurement design and implementation reflects public agents' political risk adaptation to limit hazards from opportunistic third parties-political opponents, competitors, interest groups-while externalizing the associated adaptation costs to the public at large. Thus, public agents minimize both contracting and political costs, expressed as: minimize
where K(R) is adaptation costs rising exponentially in contract rigidity R, ρ is the likelihood of a challenge by an opportunistic third party and τ is the likelihood of success of an opportunistic challenge decreasing in contract rigidity, and T 0 is the public agent's (political) cost if a challenge by third parties succeeds. Third parties observe benefits from opportunistic challenges, but the public agent does not know ex ante the particular value of these benefits to third parties. Third parties' overall benefits from an opportunistic challenge correspond to a random normally distributed variable T 0 . Equation (2) shows that in equilibrium third parties challenge a contract only if expected gains T 0 ζτ are bigger than litigation costs c(R):
where ζ ∈ [0, 1] is a political concentration parameter. If ζ = 1, the TPO challenger's benefits are symmetrical to the incumbent public agent's TPO costs (e.g., a bipartisan political market); if ζ < 1, the political market is fragmented and the challenger does not internalize all benefits from a successful contract protest. Litigation costs c(R) rise in R. Reduced flexibility limits the likelihood of an opportunistic challenge lowering third parties' expected gains and increasing litigation costs. Any deviation from equilibrium rigidity R * makes the public agent worse off: Figure 1 depicts the comparative statics of a contractual rigidity increase following an increase in public oversight and political contestability. Public agents will pursue concessions only in projects where the expected gains from contract flexibility and better private management (downward shift of the K curve) offset the increase of the costs of compliancy with ex ante contract design and ex post rigid performance Moszoro and Spiller [2014] .
Political costs E(T) !
Contracting and ! enforcement costs K! R*! Figure 1 : This figure plots expected political costs E(T ) (red solid line) that are falling in rigidity R and adaptation costs K (blue double-solid line) rising in rigidity R, and the U-shaped sum of E(T ) + K (green solid line) as the objective function that the public agent minimizes. The contracting sets of price and rigidity are given by the area above the costs borne by the contractor K and below the public agent's reservation price P bud . P min is the equilibrium price for public contracts in a competitive bidding market. An increase in perceived political costs E(T ) (upper red dashed line) increases contractual rigidity from R * to R .
Furthermore, rule-based contracts imply that they are less adaptable to unforeseen contingencies. Due to public oversight, public contract adaptations will need to be introduced through formal amendments. Therefore, we can draw a third prediction regarding public versus private contracts: Proposition 3. Public contracts are more likely to be renegotiated through formal amendments than private contracts.
We test this propositions using a nobel dataset comprised of public-private and purely private contracts for car parks in France. Our focus in on contract characteristics and thirdparty scrutiny. Corruption is of minor concern to our setting. First, TPO refers to signaling probity ex ante, that is, endogenizing anti-corruption rules by increased rigidity. Corruption, thus, would lead to less, not more rigidity of public contracts. Second, we analyze actual signed contracts, not bid specifications. While very detailed bid specifications could point to a particular contractor and preclude competition (Lambert-Mogiliansky and Kosenok [2009] ), there is no use for the corrupted public agent to restrict the favored bidder at the contracting stage. Thus, corruption (if any) would bias our estimates towards less rigidity in public contracting. Third, we analyze contracts with a single contractor with public administrations and private companies. This contractor is the largest car park company in France: unless the whole sector is captured by this operator, the reputational spillovers of corruption charges can easily be assumed to overweight the plausible gains from unlawful practices.
Empirical Analysis
Sector and Contract Characteristics
In many European countries, cities are responsible for providing on-street and off-street car parks. The positive externalities and social benefits (e.g., environmental concerns, intermodality, urban development) derived from a high-quality construction and efficient management of car parks justify their remit to local authorities. However, although the public authorities must retain ownership and control of car parks, they can outsource the provision of such infrastructure and services through public-private arrangements.
In France, as in many other countries, outsourcing car park construction and/or management to private operators has been widespread. 2 As a consequence, the sector is characterized by strong competition between national and international companies 3 as well as local firms (Baffray and Gattet [2009] ). Moreover, the competitive pressure also comes from the possibility of municipalities returning to in-house provision when contracts end. The sector is characterized by the existence of three main contractual arrangements: "concession", "operating" and "provision of services" contracts.
Concession Contracts. When a park must be built or when important investments are necessary to renovate infrastructure, municipalities use concession contracts. These are long-term contracts (30 years on average in our dataset) which provide sufficient time for private operators to invest and to pay off the debt. In such contracts, the operator bears the demand risk and is remunerated with user fees. The direct consequence is that long-term contracts are subject to the political, economic, social, and technical changes that may occur during the execution of the contract. Such changes may be exogenous to the contract (technological developments, economic shocks, changes in legislation or legal interpretation) or may directly result from internal drivers (evolving business requirements) or contract maladaptations (inappropriate initial contractual design). Such changes may then involve adaptations to the service.
Operating Contracts. When the car park is already built and requires a major or significant level of investment to renovate and maintain, operating contracts are used. These contracts are shorter than concession contracts (18.2 years on average in our dataset). As with concession contracts, the operator bears the demand risk and is remunerated with user fees. Likewise, operating contracts are subject to the political, economic, social, and technical changes that may occur during execution of the contract.
Provision of Services Contracts.
When the car park is already built and requires no investments to renovate and for on-street car parks, provision of services contracts are used. These are shorter contracts (3.2 years on average in our dataset).
Figure 3 exhibits the number of public and private car park contracts in our sample, broken down by duration in years and year of signature.
Contractual and Political Data
In the French car parking sector, data are not centralized because of the lack of a regulatory authority. Therefore, to generate the dataset used in this study, we gathered all contracts signed by the leading company in the French market (42% market share among private operators; 30.6% total market share) between 1963 and 2009. Overall, we assessed 436 contracts and 857 amendments to contracts with 152 municipalities dispersed in 59 departments (out of 96) in metropolitan France and with 26 private partners. Figure 2 shows a graphic representation of our data and propositions.
Concerning political data, we gathered the outcome of all municipal elections from 1983 through 2008. 4 Elections are organized (in principle) every six years to elect the mayor and the members of the city council by a majority vote spread over two rounds (direct universal suffrage). Each mayoral candidate presents a list of potential deputies (as many deputies as number of seats on the city council). The list which obtains the higher result obtains 50% of the seats on the city council. The remaining seats are distributed among all lists of potential deputies (including the majority list) who received at least 5% of the votes cast.
The city council, chaired by the mayor, collectively has the legislative authority over municipal territory. More precisely, the council has jurisdiction to manage the affairs of the municipality through its decisions. Hence, the city council approves the budget prepared by the mayor and her deputies, determines local tax rates, creates or cancels communal jobs, allows acquisitions and disposals of communal property, approves loans, grants subsidies, and sets tariffs for communal services and on-street car parks.
Empirical Strategy
Our sample presents the ideal characteristics to test our propositions: there is only one contractor and car parks represent a highly standardized product. Therefore, a large part of the heterogeneity in our sample comes from the procurer's characteristics (public versus private) as well as the cross-section and time-varying political contestability in the public administrations.
Explained Variable
To assess the rigidity level of our contracts we follow Schwartz and Watson [2012] , and introduce rigidity categories-arbitration, certification, evaluation, litigation, penalties, con-tingencies, design, and termination-and construct "dictionaries" by which we machine-read contractual dimensions. 5 These rigidity categories capture relevant contractual clauses that lower the likelihood of a challenge by opportunistic third parties and are orthogonal to designative specifications that would preclude a competitive market. Our rationale for (and contribution to) the use of rigidity categories instead of the simple aggregate is to open the black box on contractual rigidity and assess its magnitude and significance at a granular level. Figure 4 presents the mean score obtained by private and public contracts on each rigidity dimension. One can clearly see that, on average, public contracts are more rigid than private contracts, whatever the dimension considered with the exception of Design. 7 In a multidimensional setting where each category is a dimension, the degree of difference between contracts can be measured by (a) the cartesian distance between the points given by the vectors of word categories, (b) the difference in the angle of the vectors of word categories, and/or (c) the difference in frequencies of word categories. In the present study, we used the normalized frequencies of word categories (i.e., z-values). For instance, we transformed the word count result of Arbitration by calculating:
where µ is the mean and σ is the standard deviation of the count of Arbitration words across all contracts. This gives us a global rigidity measure, zRigidity:
This algorithmic data reading procedure is a rudimentary form of textual analysis. Ac-5 See, for example, Parkhe [1993] for an application of categories for the analysis of contracts in the management literature and McDonald [2011, 2014] for an analysis of corporate filings in the finance and accounting literature. Parkhe used dummy variables for periodic written reports of relevant transactions, prompt written notice of departures from the agreement, the right to examine and audit relevant records a firm of certified public accountants, designation of certain information as proprietary and subject to confidentiality provisions of the contract non-use of proprietary information even after termination of agreement, termination of agreement, arbitration clauses, and lawsuit provisions in a small contract sample. Loughran and McDonald used word count of negative words, positive words, uncertainty words, litigious words, strong modal words, and weak modal words in a large number of SEC filings.
6 Plurals (e.g., penalties) and variations (e.g., penalized) are also counted. 7 The fact that Design is not relevant reinforces our argument: Too specific a design can indicate "designative specifications," i.e., point to a specific contractor and be the source of favoritism (Lambert-Mogiliansky and Kosenok [2009] cording to law scholars, however, it is unlikely that these words would appear in a context unrelated to the categories they indicate. 8 Therefore, we are confident that our algorithm proxies and estimates the frequency of relevant contractual clauses in each contract.
Public versus Private Contracts
We created a dummy variable Public that equals 1 when the contract is signed between the operator and a municipality and 0 when the contract is signed with a private partner (e.g., a private company or shopping center).
Political Contestability
The first variable we define, HHI m,t , is the Herfindahl-Hirschman index of the first round of elections preceding the date of signature:
where A m,t is the winning party's vote share in municipality m at time t, B m,t is the runnerup party's vote share, C m,t is the vote share of the party that came in third place, etc. In a multi-partisan environment like France, this variable normalized the concentration of the political scene, where its inverse gives the number of equivalent parties would all have the same number of votes. According to our Proposition 2, we expect that a politically concentrated municipality will lead to less rigid contracts.
The second variable we propose allows for capturing the opposition force to the winning party. Thus, we take into account the number of different lists (Number_Of_Lists m,t ) that applied to the first round of elections and the concentration of all non-winning parties (Residual_HHI m,t ) in municipality m at time t, which measures the strength of political opposition:
We expect here that the stronger the political opposition, the more rigid the contract. These two variables thus might have a positive impact on contractual rigidity.
The third variable is the simple margin of victory (W in_M argin m,t ) between the winning and the runner-up party.
As for the variable W in_M argin m,t , we expect that the larger the win margin, the less rigid the contract. We also introduce a square term of the variable (W in_M argin 2 m,t ) to identify a possible non-linear effect:
The fourth variable, Distance m,t , corresponds to the distance between the date of signature of the contract and the date of the future election. This variable simultaneously captures the closeness of the next elections and the mayor's tenure in office in the political cycle. The intuition here is that we may find more rigid contracts closer to upcoming election years. This would be evidence of opportunistic behavior from the public agents.
The fifth variable accounts for political swings during the last election preceding the date of signature. Swing_Lag1 m,t is a dummy variable equals to 1 if there was a change in the political color of the winning party in municipality m during the election preceding the date of signature and 0 otherwise. Because a change in political majority can be interpreted as a sign of higher political contestability, we might observe a negative impact of our variable Swing_Lag1 m,t on contract rigidity.
These set of variables are complementary. Political scientists ofter refer to political competition and its implication in general terms. The rationale for using several measures is to measure the qualitatively graspable, but quantifiably tricky notion of political contestability.
Control Variables
Aside from the nature of the contract (public versus private) and the level of political contestability, other factors can be mobilized to explain contractual rigidity. As a consequence, we include a set of control variables. First, we take into account the three different types of contracts described in section 3.1 through three dummy variables: Concession i,t , Operating i,t , and Provision_of _Services i,t . In the estimations, concession and provision of services contracts are compared to operating contracts. As these contractual arrangements correspond to different levels of investment and complexity, we should observe that concession contracts are more rigid than operating contracts, and operating contracts are more rigid than provision of services contracts.
We also introduce variables controlling for the size of the city concerned with the contract (measured through the number of inhabitants, Inhabitants), the political color of the mayor (Left_Wing versus Right_Wing), as well whether the considered contract is a renewed contract (Renewed). Finally, as the estimation results may be driven by unobserved characteristics, we control for potential biases by introducing the variable Trend, which stands for the year of signature of the contract, and by adding year and geographic (Department) dummies to capture fixed effects linked to where and when contracts are signed. Descriptive statistics of all the variables used in the empirical strategy are provided in Table 2 .
Identification Strategy
Our goal is to explore how public and private contracts differ concerning their level of rigidity. To do so, we estimate the following model:
where zRigidity i,t is the rigidity level of contract i at date of contract signature t, P ublic i,t is the dummy variable indicating whether contract i signed at date t is a public contract, Y is a vector of control variables, and i,t is the error term (we assume that i,t (0, Σ)). Then, we reduce the analysis scope on the subsample of public contracts in order to explore the impact of political contestability on the contractual rigidity. Hence, we estimate the following model:
where zRigidity i,t is the rigidity level of contract i signed at date t, X is a vector of variables measuring political contestability, Y is the same vector of control variables as in equation (9), and i,t is the error term ( it (0, Σ)).
Results
Public versus Private Contract Rigidity
We first estimate the contract rigidity of public versus private contracts. Results are given in Table 3 . For six of the eight dimensions of contractual rigidity we identified, we observe that public contracts are more rigid than private contracts. Overall, considering our zRigidity measure, a public contract is more rigid than a private contract, especially concerning zTermination, zArbitrage, zPenalties, zEvaluation, zLitigation, and defining contingencies in contracts (zContingencies). These results corroborate our Proposition 1. Control variables also provide interesting results. Indeed, the results highlight that renewed contracts are less rigid than original contracts in two dimensions: termination and contingencies. As expected, provision of services contracts are much less rigid than operating contracts. In contrast, we do not find significant differences between operating and concession contracts. Finally, our variable T rend also indicates that contracts tend to become more rigid over time for five of the eight dimensions. This may be indicative of a learning process and/or "red tape" inertia by public administrations, where subsequent arrangements replicate the rigidities of previous contracts and add new ones.
Public Contract Rigidity and Political Contestability
We now turn to investigate how political contestability affects the rigidity of public contracts. Table 4 provides the results of estimations run in our public contracts sub-sample to explore the impact of the set of alternative political contestability measures defined in section 3.3.3. Three of five of our model specifications using political contestability variables suggest that political contestability might affect public contract rigidity. According to Proposition 2, the more concentrated the political power in the municipality, the less rigid the contract signed by the winning party, as illustrated by the positive and significant impact of our variable HHI in model 1. Nevertheless, the Herfindahl-Hirschman index is limited, notably because if fails to take into account the number and concentration of non-winning lists. For that reason, we tested an alternative measure of political contestability. In model 2, we took into account the total number of lists that were running in the election and the concentration of all non-winning lists. The significance of Number_Of_Lists and Residual_HHI indicates that contracts are more rigid when the political opposition is stronger. 10 Similarly, we found a significant relationship between the rigidity of public contracts and a more or less comfortable margin of victory (model 3). Indeed, our variable Win_Margin 10 Theoretically, the number of lists has an ambiguous effect on contract rigidity. On one hand, the higher the number of lists, the higher the scrutiny of public decisions; on the other, the higher the number of lists, the more fractioned the political benefits from a successful contract protest. Our results suggest that the first effect is prevalent.
and Win_Margin 2 suggest that contracts are more flexible when the political contestability is weak and become more rigid when the political contestability is high. Models 1 through 3 lead to results consistent with Proposition 2; however, two other of our specifications did not yield results concerning the political contestability effect we are investigating: Neither the distance from the contract date of signature to the next election (model 4) nor the observed swings in previous elections (model 5) affected the level of contract rigidity.
There are many indicators of political contestability and the choice of one indicator over another is not easy. Nevertheless, our first three measures which correspond to the most frequently used in the political economy literature 11 suggest that some of these dimensions play a role in public car park contracts' rigidity in France.
Rigidity and Renegotiations
Our set of results makes us confident about the specific nature of public contracts leading them to a higher level of rigidity than private contracts. Due to third-party opportunism that pushes for rigid contracts at their initial stage, the same political hazards should also make public contracts more prone to formal renegotiation: Since relational contracting is not an option in public contracts, each renegotiation should be traduced into a formal amendment. To put this intuition to the test, we estimate the following model:
where AverageAmendments i,t is the number of amendments divided by the duration of the contract i, zRigidity it is the rigidity level of contract i at date of contract signature t, P ublic i,t is the dummy variable indicating whether contract i signed at date t is a public contract, Y is a vector of control variables and i,t is the error term (we assume that i,t (0, Σ)). We use two-stage least squares estimations by instrumenting the variable zRigidity i,t , following our previous estimates in Models 1, 2, and 3 of Table 4 . Results are provided in Table 8 .
As per Proposition 3, public contracts are more often formally renegotiated in amendments than private contracts. A possible explanation is that public renegotiations must be translated in formal amendments, in contrast to private contracts that can rely on informal procedures. Also, more rigid contracts appear to be less frequently renegotiated, playing well their initial role.
Robustness Checks
So far, we have provided correlations between the nature of contracts and their rigidity levels and between political contestability measures and public contract rigidity. If we control for sources of heterogeneity between our contracts, notably by using geographic and year dummies, one might wonder whether unobserved heterogeneity may be driving the obtained results, more especially, contract duration, which differs between public and private contracts.
Despite narrowing the scope to one sector, our data show that public contracts are, on average, older and of longer term than private contracts (see Figure 3) . Indeed, if investments differ between public and private contracts, leading to longer term public contracts, this can explain the more frequent use of words trying to define the transaction and the way to govern it, which in our definition leads to more rigid contracts. Consequently, contracts' publicness is not the issue. To address this, we replicated our regressions including contract duration in our estimates. Table 5 provides the results concerning the rigidity of public versus private contracts. Our main results are not affected. If contract duration appears to be correlated to some of our rigidity dimensions, the main impact is still driven by the public versus private nature of contracts.
As an additional robustness check, we also excluded concession contracts from our data. Since we count only two private concession contracts (2% of the concession contracts sample), our results may be driven by the over-representation of public concession contracts. Thus, only focusing on operating and provision of services contracts allows for a fairer comparison among different levels of contract rigidity. Results provided in Table 6 are highly similar. For five of the eight dimensions of contract rigidity we identified, public contracts are more rigid than private contracts. The only change concerned the explained variable zContingencies, which is not surprising because concession contracts are the longest ones and entail more detail about future contingencies. Finally, we also ran our estimates looking for the effect of political contestability measures on the level of public contracts' rigidity (see Table 7 ). Here again, our main results remain unaffected.
Conclusions
In this paper, we investigated the specific nature of public versus private contracts. We compared procurement contracts where the procurer was either a public agent or a private corporation and used algorithmic data reading and textual analysis on a dataset of car park contracts to determine the level of contractual rigidity. We found that public contracts feature more rigidity clauses and that this rigidity rises in political contestability. We argue that a significant part of differences in contractual rigidity between purely private and public contracts is a political risk adaptation of the public agent to curb plausible challenges from political contesters and interest groups.
A natural consequence of public contract specificity is that such contracts are characterized by more frequent renegotiation and formal amendment. We found empirical evidences that public contracts are more frequently renegotiated than private contracts and a negative correlation exists between rigidity levels and renegotiation rates, suggesting that contracting parties looking for rigid contracts to avoid future renegotiation partly succeed.
The depth of our research is limited in several ways. First, algorithmic textual analysis is still in its early stage and is not yet close to human interpretation, especially when it comes to legal nuances. The strong results we obtained even with imperfect methods, however, are indicative that our propositions are not spurious. We expect that the construction of better algorithms and "dictionaries" in the future will corroborate these findings. Second, corruption could be an important confounding factor. As pointed in section 2.2, corruption does not play a major roll in our setting and, if present, would weaken our results. Third, there are other factors that we are not able to control for that could influence our results, the most important of which are different demand stochasticity (risk) in different municipalities that could drive contract characteristics and pricing strategies that would correspond to demand risk. Unfortunately, we do not have data nor good variables to proxy demand stochasticity, neither car park prices at the municipal level across time. We assume that year and geographic fixed effects take care of part of this heterogeneity.
To our knowledge, this paper is one of the first (along with Moszoro et al. [2013] ) to investigate the intrinsic properties of public contracts versus private contracts using data with measures of contract rigidity, frequency of amendment, and political contestability. It opens novel research avenues for exploration. One of these promising avenues involves investigating how the frequency of amendments in public contracts affects the quality of the contractual relationship and the willingness of the parties to continue and renew their relationship. What can be interpreted, at first glance, as a sign of weakness (i.e., frequent amendments) might well be good news indicating that the contracting parties can make the contract adaptable through time. statistics of our independent variables and controls for the whole sample and broken down by types of contract: operating, provision of services, and concession contracts. z-values are normalized frequencies of word categories calculated as, e.g., zArbitration = (Arbitration − µ) /σ, where where µ is the mean and σ is the standard deviation of the count of Arbitration words across all contracts. zRigidity is the global measure of rigidity calculated as the sum of all rigidity categories. Concessions are long-term contracts under which the operator builds or renovates the infrastructure, bears the demand risk, and is remunerated with user fees. Operating_Contracts are long-term contracts, but shorter than concessions, under which the operator renovates the infrastructure, bears the demand risk, and is remunerated with user fees. P rovision_of _Services are short-term contracts for the operation of car parks with no investment involved. P ublic is a dummy variable equal to 1 when the contract was signed by a municipality and equal to 0 when it was signed with a private company.
Renewed is a dummy variable equal to 0 if the contract is the original one and equal to 1 if it is a renewed contract. Inhabitants is the number of inhabitants at the municipality where the contract was signed. AverageAmendments is the number of amendments divided by the duration of the contract. Table 2 . Controls include year fixed effects. Standard errors are in parentheses; * denotes significance at 10%, * * significance at 5%, and * * * significance at 1%.
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